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(54) THROWAWAY DIAPER 

(57) A dfeposable daper which comprises a Gqtid 
penneable topsheet a Bquid tmpermeabie back sheet 
and an absorbertt nwnber interposed therebetween 
and. when worn, formsa front waist body portion, a rear 
waist body porltan. and a crotch portion, the rear waist 
body portion having at each side thereof a fastening 
tape which is designed to reveal elasticity on being 
puUed ffi the longituefinal direction thereof. 
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Description 

Technical Reld 

This invention relates to a disposable diaper and s 
more particulaily to a disposaiale doper having a novel 
fastening tapa efficient in productivity. 

10 

Disposable diapers often have a means for gather- 
ing at the waist to inpr^ a fit of the waist opening 
portion while worn, such as fastening tapes made of an 
elastic member (see J^)anese Patent Publication Na 
7-61351 and J^»neseUtirty Model Publication Na 4- is 
1 081 7) or an elastic merrber that is provided at the rear 
waist portioa 

In order to gather at the waist by the above-men- 
tioned converttionai means, an elastic member having 
elasticity must be fixed at a prescribed posrtfon of a dia- 20 
per with a necessary step of stretching the elastic menr>* 
ber in a series of produdian system. Therefore the 
elastic nmter cannot be transported, fixed, and 
assembled into a diaper in the same nanner as other 
members, which has caused poor productivity: Further. 2S 
a complicated processing step is involved to increase 
thecost 

Japanese Patent Laid-Open Na 7-231913 dis- 
closes a porous sheet in which areas having no elastic- 
ity but moistii'e permeability alternatewTlh areas haying X 
no moisture permeability but elasticity and use of the 
porous sheet in absorbent articles, tor example, as a 
back sheet of a disposable cSaper. However, the publi* 
cation neither discloses na suggests use of the porous 
sheet as a fastening tape for diapers. 3$ 



tion having a fiist fastening means provided on one 
surface side thereof, a central portion which reveals 
elasticity on being pulled in the longitudinal direction of 
the tapa and a fixed portion which is fixed at the rear 
waist body portion, and the back sheet is provided with 
a second fastening means on the surface side thereof 
so that the daper may be removably fastened by bind- 
ing the first fastening means and the second fastening 
means. 

The inventfon provides the above-described cfis- 
posable diaper, wherein either one of the first fastening 
means and the second fastening means is made of a 
male member of a mechanical fastener and the other is 
made of a female niember of the mechanical fastener or 
nonwcven fabric engageable with the malemerrter. 

The invention provides the above-described de- 
posable diaper, wherein the central portion of the fas- 
tening tape has (a) a plastic defonnable area and (b) a 
stretchable area, each being fomrted on at least one sur- 
face side of said certral portion and extending in the 
longitudinai direction of the tape. 

The inventfon provides the above-described de- 
posable diaper, whereki the stretchabte area (b) is pro> 
vided on the plasticdeformabie area (a) in a line, a band 
oraspiraifomt 

The inventfon provides the abov^escribed dis- 
posable diaper, wherein a plurality of the stretchable 
areas (b) aitemate with the plastfo deformaUe areas (a) 
in the width direction of the tape. 

The inverten provries the above-described ds* 
posable diaper, wherein the plastic defomiable area (a) 
and the stretchable area (b) have an area ratia (a)/(b), 
of2/8to^ 

Brief PescriptiQn Of the Dramrw 



Disclosure dtha Inventen 

An ob|ect of the present inventfon is to prnnde a 
disposable daper that can be gathered at the waist 
without reducing productivity or irrvolvaig a complicated 
processing stepL 

As a result of extensive study, the inventors of tlie 
present inventfon have found that the abore object is 
accomplished by designing a festening tape so as to 
repeal elastfoity on pulling to its fongitudinal drection. 

The present inventfon has t}een completed tased 
on this findng^ The invention provfoes a disposable dia- 
per which conprises a liQiid permeable topsheet a liq- 
uid impemneable back sheet and an absorbent member 
interposed between the topsheet and the back sheet 
and has a structure to form, when worn, a front waist 
body portfon. a rear waist body portion and a crotch pa- 
tion. the rear waist body portion having at each side 
thereof a fastening tape fa fastening the diaper, 
wherein the fastening tape is designed to rweal elastfo- 
ity on being pulled in the tongrtudnal directfon thereof. 

The inventfon provfoes the £tt)ove-descrfoed dis- 
posable diaper, wherein the fastening tape has a tip pa* 



Hg. 1 is a plane view of an example of the dsposa- 
tsle diaper of ttte inventfon in its infolded condition. 
Fig. 2 is a perspective view of the disposable daper 
40 of Rg. 1 in its Shaped oondtfon. 

Best Modafbf COTvino out the Invantion 

The deposable diaper of the inventfon is otpiained 
with reference to one embedment by referring to the 
aoconpanying drawings Ra 1 is a plane view of one 
embedment of the disposable diaper of the inventfon in 
its unshaped oondtfon. Fig. 2 is a perspective viefv of 
the disposable daper of Fig. 1 in its shaped condition. 
50 As shown in Fqs. land 2 the disposable daper 1 
according to this entodiment conpnses a ItQiid per- 
meable topsheet 2. a liqufo orpermeable back sheet 3, 
and an ab6ort>ent member 4 interposed therebetween. 
The disposable diaper has a structure comprising pa- 
55 tions A. Band C to fbnn. when wora a front waist pa- 
tion. a rear waist port fon and a crotch portion, 
corresponding to respectively. The ponfon B con'e- 
sponding to the rear waist portion has a fastening tape 
10 at both side edges thereof B1 andB2.Suchastruc- 
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ture is the same as in coni^entionatty Icx3wn di^^ 
dapers. 

The topGheet 2, back sheet 3. and absorbent mem- 
ber 4 each has a rectangular shape to lixm the dispoG- 
aUediaperl in a rectangular shflqM as weH. 5 

The topsheet 2, back sheet 3 and absorbent mem 
ber 4 can be made of any material conventionally 
employed In disposabie Papers wTth no particular Itmtta- 
tioa When a mechanical fadener (also called a planar 
fastener or a hook-loop tape) is used as a first tBstenmg- io 
means as hereinafter deecnbed. the back sheet 3 can 
be made of hydrophobic nonwoven fabric It should be 
understood, however, tr^ the first tastaning means is 
not limited to the mechanical fastener. 

In the disposable diaper 1 . the tastaning tape 1 0 is is 
designed to reveal elasticity upon being pulled in the 
longitudnal dredkxi thereof. 

The language 'designed to reveal elasticity upon 
being pulled in the longrtuSnal direction theraoT as 
used herein is intended to mean that the tetaning tape a 
has the structure which shows no eiastiaty beflbre use 
but reveals eiasticxty when stretched t>y pUiing in the 
tongitufinal directkm on use. More spedficafiy. the fas- 
tening tape is fcxmed of. for oeample, a strped sheet or 
the like hereinafter de6crt)ed. 25 

As shown in Fig. 1. the fastening tape 10 has on 
one surface side thereof (the surface side contac tin g 
with backEheet) a tip portion 11 on which a male mem- 
ber (hoote) of "Magic T^' (a registered trade name of 
a mechanical fMtener) is attached as a first fastening ao 
means 1 la. a central portion 12 which reveals elasticity 
on being pulled In its longitu£nal cfirectton. aid a fixed 
portion 13 at which the tape is fixed to the rear waist 
portion B of the ^apm. The back sheet 3 » made of 
hydrophobic nonw^en fabric; and the nonwowen fabric 35 
itself serves as a second fastening noeans. The diaper is 
removably ^ttad to a wearer by bincing the first fasten- 
ing mem 11a and the second fastening meana. i.e.. 
the nonwom fatvto forming the taack sheet 3. 

In the disp o sa ble daperl according to this embod- 40 
iment the first fastsning means is formed of a male 
merrtoer of a mec ha nic a l fastener, and the second fas- 
tening m ea ns is formed of nonwoven fabric engageable 
with the male merrtMr. 

As shown in Fig. 1, the fastening tape 10 is formed 45 
so as to giva (a) a plastic defbmtable area and (b) a 
stretchable area on at least one side of the central por- 
tion 12. each extending m the longitudinal drection of 
the tape substantially in parallel with each other. There 
may be a single or a pluraity of the stretchable areas so 
(b). In the lattar case, the plastic deiormable areas (a) 
and the stretchable areas (b) alternate with each other 
in the tape width direction to form stripes. For causing 
stable elastic property of the fastening tape, the numt>er 
of the stretchable areas (b) is preferably 1 to 10. 59 
Because the tip portion 11 has a male member of a 
mechanical fastener attached to one surface side 
thereof, and the fixed portion 13 is fixed to the back 
sheet 3 via an adhesive, ttiese portions are designed 



not to reveal elasticity In other words, only the central 
portion is designed to rofeal elasticity. 

The fastening tape 10 of the present invention can 
be formed of a sheet having on at least one side thereof 
the above-mentioned plastic deformable area (a) and 
stretchable area (b). Such a sheet includes a sheet 
made up of a material forming the plastic dek>rmable 
area (a) having provided thereon a material ibrming the 
stretchable area (b) in the form of a line, a spiral, etc. 

The area ratio of the plastic deformable area (a) to 
the stretchable area (b). (a):Cb). is preferably 2:8 to 8:2, 
more preferably 4:6 to 6:4. The weight ratio of the mate- 
rial forming the plastic deformable area (a) to the mate- 
rial forming tiie stretohafale area (b), (a):(b), is preferably 
2:8 to 8:2. 

Where the stretchable area is fbnnned in a line, the 
One width is pr^erably 1 to 10 mm. 

The width of ttie fastenvig tape 10 is aibrtrary 
accoRiing to ttie size of the ciaper and is preferably 1 5 
to 50 mm. 

Materials forming the plastic delonnable area (a) 
arvl the stretchable area (b) are explained below. 

The material forming the plastic deformable area 
(4 is not restricted, when said material has the.plastic 
defonmable property. As said material, polyoiefin resins 
such as polyettiylene resin, polypropylene resia ethyl- 
ene«prondene copolymer, and tite like can be 
included The preferable polyoiefin resins are hig^-den- 
sity polyethylene, lowKtonsity polyethylene, and linear 
low^deneity polyethylene (LIDPE). LLDPE haring a 
density 0.910 to 0.940 g/cm? and a melt flow rata 
(MFR) of 0.1 to 5 gtiO min are particulariy preferred. 
The plastic deformable material capable of forming a 
nxdisture permeable sheet which is disctosed in Japa- 
nese Patent Laid-Open No 7*231913. can be preferably 
used. For example, the following compositions (1) to (3) 
are preferably used. 

Composition (1): A composition comprising 100 
parts by weight of a potydefn resin. 50 to 400 parts by 
weightof afifier. andO.1 to20 part8l3y weight of a sof- 
tener. 

Compo si tion (2): A composition obtained by melt- 
Meading 65 to 90 parts by weight of a crystalline poly- 
oiefin and 1 0 to 35 parts by weight of a compound which 
has miscbillty with and solubility in the crystalline poly- 
oiefin at temperatures at and abo^e the melting point of 
the crystalline p olyoiefi n but undergoes phase separa- 
tion from the crystalSne polyoiefin at temperatures 
belGw the melting point of the crystalline polyoiefin. 

Compo si tion (3): A oonpo si tion obtained by melt- 
Imeacfing 100 parts by weight of a polyoiefin resin and 
1 0 to 1 00 parts by weight of a tiiermoplastic resin which 
is incom pa tible with the polyoiefin resia 

The stretchable area (b) constituting the fastening 
tape of the invention is an area for imparting eiastidty to 
the fastamq tape. The stretctiable area (b). when 
stretched, preferably has such elasticity that the resid- 
ual strain after 50% stretch and relief of the tension is 
not moretttan20%w 
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The material forming the stretchable area (b) pref- 
erably indudes thermoplastic elastomers. Examples erf 
surt^le thermoplastic elastomers are styrene elastom- 
ers, olefin elastomers, polytjutadiene elastomers, poly- 
ester elastomers, polyamide elastomers^ urethana 
elastomers, vinyl chloride elastomers, f tuorine-contatn- 
ing eiastomefs, ionomer resins, siiioone resins, and mix- 
tures thereot Styrm elastomers and olefin elastomers 
are particuiarty preferred. 

In order to prevent the stretchable area (b) from 
ten^xyarity shrinldng after being stretched together with 
the plastic deformable area (a), a composition conrpris- 
ing the themiopta^c elastomer and a polyolefm resin 
as an addHionat thennoplastic resin rs preferably used 
as a material lor forming the stretchable area (b). In this 
casa styrene elastomers or olefin elastomers are pref- 
erably used lor their corrpattoility with the polyoiefin 
resia 

The polyoiefin resin to be corrtxned with the ther- 
moplastic elastomer can be selected from the same 
polyoiefin resins as used as a material for forming the 
plastic defomiable area (a). 

A preferred weight ratio of the styrene elastomer or 
olefin elastomer to the polyoiefin resin is 80/20 to 20/80. 
particularly 70/30 to 30/70. 

The styrene elastomer includes Kraton' and *Ca]* 
rflex" both produced by Shel Chemicat Co.. Ud.. and 
TUFPRENE" and 'SOLPRENE" both produced by 
Asahi ChemicaJ MsSiy Ca. LH The defin elastomer 
indudes "Milastomer* produced by Mitsui P etrochemi> 
cal Industries. Ltd. and "Sumitomo TPE* produced by 
SumitDmo Cherried Ca. LH 

When a styrene elastomer conpo si tion is used as a 
material for forming ihe stretchable area (b). the most 
prefered composition compnses (!) 0.3 to 0.7 part by 
weight of a styrene elasfonrar which is an aromatic viriyl 
compound-conjugated dene blodc copdymer haraig 
the aromatic vinyl compound content of 10 to 40% by 
weight with the oorijugated diene mdety thereof being 
hydrogenated. (it) 0.2 to 0.6 port by wei(^ of a polyoie- 
fin resin, and (i) 0.06 to 0.3 part by weight of a resin 
having a melting point or a softening point of not lower 
than exrC and an average mdecular wei^ of 400 to 
2000. 

The conponent (I> is a thennoplastic elastomer or 
aromatic hydrocarbon pdymer type which comprises at 
least one polymer dodc of an aromatic vinyt conpound 
and at least one hydrogenated conjugated (£ene poly- 
mer tilodc 

While the method for obtaming the derivative in 
which the diene mdety is hyc^ogenated is not limited, it 
is preferable for imparting elasticity to the stretchable 
area (b) that at least 80% of the ooiijugated diene 
blocks) be hydrogenatel 

The aromatic vinyl conrpound is a styrene type 
monovinyt<substrtuted aronatic hycfrocarboa preferably 
styrene. a-methytstyrene, etc. are also useful 

The conjugated diene is preferably butadiene, iso- 
prene a a mixture thereof. 



The weight ratio of the aromatic vinyl compound 
pdymer block A to the conjugated diene polymer dock 
B is preferably 10/90 to 40/60. The total nunter aver- 
age molecular weight of the polymer dock A and the 
5 pdymerblockB ts preferably more than 20000. stiil pref- 
erably 30000 to 250000. particularly preferady 40000 to 
200000. as measured by gel-permeation chromatogra- 
phy (QPC). 

The defin resin as conponent (o) includes defin 
10 thennoplastic resins comprising homo- or copolymers 
of a-defins, such as ethylene, propylene, butyiene, etc. 
Resins generally used in thennoplastic molding are 
used. Preferred of them are specific pdyethyiaie a 
pdypropylene used for the irijection or extnision mdd- 
15 ing. For use in which softness is required as in diapers. 
Imf-density pdyethytene is suitada Linear low-density 
pdyethylene (LLDPE) is particuiarty suitable 

The resin as component (ii) is preferady a resin 
having a melting point or softening pdnt of not lower 
20 than80*C.stiIlprefeFably notlowerthanlOO^C. anda 
number average mdecular weight of 400 to 2000. pref- 
erably 600 to 1 500. Such a resin indudes hydrogenated 
terpene resins and alicyciic hydrogenated resins. 
Typicd examples of such a resin indude 
25 -CLEAflCW produced by \teuhara >Ushi K.K. and 
*ARKDrr produced by Arakawa Kagaku Kbgyo K.K. 

The sheet lor fomwig the fastening tape can easily 
be obtained by extruding the material for fonming the 
plastic delormafaie ffea (a) to obtain a moisture penne- 
30 able sheet and extnjsion laminating the material for 
forming the stretchable area (b) onto the moisture per- 
meade sheet in places, ag.. in the form of line(s). 
band(s) or spirals). 

The disposade diaper 1 according to this embodi- 
es ment can be put on a wearer by stretching the fastening 
tape 10 by pulfing to its fongituefinal direction (the direc- 
tfon indicated by the arrow in Fig. t) and applying the 
mechanical fastener 11 (the first fastening means) to 
the back sheet 3 to tasten the diaper as shown in Ftg. 2. 
40 Because the tfsposadedaper of the invention has 
the above-mentioned fastening tape 10. there is no 
need in the production of the disposade daper to attach 
an elastic merrter. under stj etched condton. to a pr^ 
scribed positfon of a diaper, thus provi^ excellent 
45 productivity. The fastening tape 10 has no elastidty 
before use bU. when it is put on a wearer (ag.,baby). it 
reveals elasticity upon user% (aa. mother^} pulling the 
tape to stretch the plastic delormable area (a). As ilkis- 
trated in Rg. 2, the fastsnvig tape 10 revealing elastidty 
so fornis gathers 20 at the waist 80 that the waist ponkyi 
has an improved fit through the elasticity d the waist 
gathers 20. 

The disposade cfiaper d the invention is by no 
mearv linited to ttte above-described embodiment For 
55 example, the sheet for forming the fastening tape may 
be a striped sheet obtained by ochodruskm of the mat^ 
rial Id forming the plastic defomiade area (a) and the 
material for forming the stretchade area (b) in such a 
manner ttiat plastic deformade areas (a) and stretcha- 
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U 6 areas (b) alternative with each other. 

Fi^er. the mechanical tastener as the first tasten- 
ing means may be replaced with an adhesive. In this 
case, the material for forming the back sheet is not lim- 
ited to nonwoven fabric. While any material In general 
use may be employable 88 a back sheet-fomnng mate- 
rial, it Is preferred in this case to use a sheet material to 
which the adhesive tape can be removably stuck, or to 
provide a generaly Known landing tape on the suface 
of the back sheet In these cases, the sheet itself to 
which an adhesive tape can be removably sftjck a the 
landing tape serves as the second fastening means. 

On the other hand, a certain shape of female mem- 
ber of the mechanical tetener or nonwoven fabric may 
be attached at a prescribed position of the surface of the 
back sheet to provide a second fastening means. 

Furthermore, a female member of the mechanical 
fastener or nonwoven fabric may be attached to the tip 
portion of ttie fastening tape to prmde a first fastening 
means, while a male member may be attached to the 
back sheet as a second fastening means. 

The fastening tape can be designed to ro^ elas- 
ticity over the entire area thereol and a fastening 
meerts may t>e provided at portions other than the tip 
porton. 

Unlike the embodment shown in Rg& 1 and 2. a tip 
portion, a central portksn. and a fixed portion of the fas- 
tening tape may be prepared s^Mrately and joined 
together at the respective ends to fc)rm a fastening tape 
asawhola 

The shape of the disposable cfiaper is not limited to 
a rectangle as partlGularty refened to abm Fbr exam- 
ple, the diaper may ha/e the ponxxi corresponding to 
the crotch portion in use narrowed to have a sandglass- 
like shape. An elastic member may be provided at the 
portions coresponding to the leg opening portions. 

The central porlton of the fastening tape does not 
need to have stretohabffity ever the entire area thereof 
as tong as at least part of it is stratchable to reveal elas- 
ticity. 

The (SsposabKe (Saper of the inventkxi is designed 
to reveal elasticity at the fastening tape thereof through 
put-on operatkm of a user without being accompanied 
by reduction in productivity or invblvement ol compln^ 
cated processing steps. By virtue of the thus revealed' 
elasti city, the gathers can be fomned at the waist portion 
of the diaper where no gathers had odsted before use. 

Claims 

1. A dsposable diaper which comprises a tiquid per- 
meable topsheet, a liquid impen-ne ab le back sheet, 
and an absortaent merrber interposed between 
said topsheet and said back sheet and has a struc- 
ture to form, when worn, a front waist body portion, 
a rear waist body portion and a crotch porbon. sakj 



rear waist body portion having at each side tha-eof 
a fastening tape for fastening^ the diaper, wherein 
saki fastening tape is designed to reveal elasticity 
on k)e(ng pulled in the longituc&ial directxyi thereof. 

5 

2. A disposable (iaperacoordbig to claim 1. wherein 
saki fastening tape has a tp portkxi having a f rst 
fastening means provided on one surface side 
thereof, a central portion which reveals elasticity on 

10 being pulled In the longttudinat direction of the fas- 
tening tape, and a fixed portion which is fixed at the 
rear waist body portxxi, and said back sheet is pro- 
vkled with a second fastening means on the surface 
skle thereof so that the diaper may be removably 

IS fastened by binding sakf first fastening means and 
sakj second fastening mecus. 

3. A dispoeable diaper acoortfing to claim a wherein 
either one of said first fastening means and saki 

20 second fastening means is made of a male member 
of a mechanical fastener and the other is made of a 
female member of the mechanical fastener a non- 
woven fabric engageable with said male merrtttr. 

25 4. A disp o sab le ciaper acconing to daim z wherein 
said central portion of said fastening tap^ has (a) a 
plastic deformable area and (b) a stretchable area, 
each being formed on at least one surface side of 
sakf central portion and extendtng in the longitudi- 

30 naldirectton of the fastening tape 

5. A disposable diaper according to daim 4. wherein 
said stretchable area (b) is provided in a line, a 
tsand or a spiral form. 

35 

6. A cSsposable diaper according to daim 4. wherein a 
plurality of said stretchable areas (b) aitemate with 
sakj plastic detomriable areas (a) in the width direc- 
tion of the fastening tape. 

40 

7. A disposable diaper acoordnig to daim 4. wherein 
saki plastic delormabie area (a) and saki stretcha- 
ble area (b) have an area ratkx (ay(b). of 2/8 to 8^. 

45 8. A dtsposafale dteper acconing to daim 4. wherein 
the plastic dekarmable area (a) conprises potyde- 
fin resin. 

9. A disposable diaper acoordmg to daim 4. wherein 
so the stretchable area (b) comprises styrene elas- 
lomer or oienn essKXTier. 

ia A disposat^le (fiaper accordvtg to daim 9. wherein 
the stretchable area (b) fcirther conprises polyde- 
55 fn resin. 
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FIG .2 
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